Validation of a four-vessel occlusion model for transient global cerebral ischemia in dogs.
A new model of transient global cerebral ischemia in dogs with minimal measures of intervention is described together with a simple scale for evaluation of functional outcome. During pentobarbital anesthesia, a global cerebral ischemia lasting seven minutes was induced by a four-vessel occlusion and a controlled systemic hypotension. The reperfusion phase begun after removal of arterial clamps, and the animals were sacrificed by perfusion fixation 24 hours latter. The efficiency of controlled systemic hypotension in diminishing collateral blood flow was validated in two experimental groups with different cerebral filling pressure (CFP). Severe ischemia group (CFP 1.0-1.5 kPa) underwent near-complete ischemia as indicated by rCBF, electroencephalography, and histologically documented ischemic neuronal changes. Mild ischemia group (CFP 2.5-3 kPa) animals experienced reduction in cerebral blood flow well above the ischemic threshold, had better functional outcome as well as no ischemic neuronal changes on light microscopy. This model consistently produces global cerebral ischemia in dogs with minimal surgical intervention and pharmacological support, and without intracranial hypertension, cardiac arrest or asphyxia. We recommend this model for outcome-oriented studies of complete forebrain ischemia in dogs.